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necessarily increase as the dose increases (Ot87). Clinical selection of an
arbitrary level for severe mental retardation dichotomizes the distribution
of intelligence levels and could lead to an apparent threshold for this effect.

At 16-25 weeks after conception, differentiation accelerates, synapto-
genesis that begins at about week 8 increases, and the functional cytoarchi-
tecture of the brain takes place. During this period radiation may impair
synaptogenesis, producing a functional deficit in brain connections. The re-
sponse seen among the atomic-bomb survivors, irradiated during the period
16-25 weeks after conception, suggests that the evidence for a threshold is
stronger during this period than during the 8-15 week interval.

No evidence of a radiation-related increase in mental retardation has
been observed in survivors exposed earlier than 8 weeks after conception
or later than 26 weeks after conception. The absence of an effect prior to
the eighth week suggests that either the cells that were killed or inactivated
at this stage of development are more readily replaced than those that were
damaged later, or that the embryo fails to develop further. The final weeks
of gestation are largely a time of continued cytoarchitectural and cellular
differentiation and synaptogenesis, and the basic neuronal structure of the
cerebrum is nearing completion at this time. Since differentiated cells are
generally less radiosensitive than undifferentiated ones, measurable damage
may require much higher doses and, given the small number of atomic-
bomb survivors at these doses, may be more difficult to detect (Ot87).

Nonradiation-related explanations for the observed effects on the em-
bryonic and fetal central nervous system that could affect these findings
include: (1) genetic variation, (2) nutritional deprivation, (3) bacterial and
viral infections during pregnancy, and (4) embryonic or fetal hypoxemia. It
is possible that one or more of these factors could have confounded the
observations. It is commonly presumed that radiation-related damage to
the developing brain results largely, if not solely, from neuronal death. This
assumption rests in part on the relatively large proportion of the mentally
retarded who have small heads. There is a need, therefore, to determine
what role, if any, these other possible causes of a relatively small brain may
play in the radiation-related risk of mental retardation.

Intelligence Test Scores

Intelligence test (Koga) scores of individuals of 10-11 years of age who
were exposed prenatally to the Hiroshima and Nagasaki atomic bombs have
been analyzed, using estimates of the uterine absorbed dose based on the
DS86 system of dosimetry (Sc88). As indicated in Figure 6-3, no radiation-
related effect on intelligence is evident among survivors who were exposed
in utero during the first seven weeks after conception or during week 26
or later. In contrast, children exposed at 8-15 weeks after conception and,